with a structured interview questionnaire and measures of impairment, disability, handicap, and general health. The scales used were the hospital anxiety and depression scale, mini mental state examination, Barthel index, modified Rankin scale, London handicap scale, Frenchay activities index, SF36, Nottingham health profile, life satisfaction index, and the caregiver strain index. Setting-South east London. Subjects-People, and their identified carers, resident in south east London in 1989-90 when they had their first in a lifetime stroke aged under 75 years. Interventions-Observational study. Main outcome measures-Comparison and correlation of the individual Barthel index scores with the scores on other outcome measures. Results-One hundred and twenty three (42%) people were known to be alive, of whom 106 (86%) were interviewed. The median age was 71 years (range 34-79). The mean interval between the stroke and follow up was 4.9 years. The rank correlation coefficients between the Barthel and the different dimensions of the SF36 ranged from r=0.217 (with the role emotional dimension) to r=0.810 (with the physical functioning dimension); with the Nottingham health profile the range was r-0.189 (with the sleep dimension, NS) to r=-0.840 (with the physical mobility dimension); with the hospital and anxiety scale depression component the coefficient was r=-0.563, with the life satisfaction index r=0.361, with the London handicap scale r=0.726 and with the Frenchay activities index r=0.826. Conclusions-The place of the Barthel index as the standard outcome measure for populations of stroke patients is still justified for long term follow up, and may
Introduction
Recently there has been increasing interest in the measurement of outcomes of health care. This is as true for stroke medicine as it is for any other specialty. The Key Area Handbook for coronary heart disease and stroke produced by the Department of Health' suggested action to streamline the assessment of people with strokes. These were the development of "common assessment procedures throughout the rehabilitation process" and for "a standard assessment procedure which could act as the basis of outcome measures, against which performance could be monitored". The implication of these statements is that providers of services to stroke patients, be they health carers, social services, or others, should work together to develop uniformly agreed policies and outcome assessments.
Quality of life is difficult to define but de Table 1 shows the final choice of scales used in this study.
As well as the scales two simple stroke questions were included in the interview questionnaire.'9 The questions were designed to be used in the follow up of large groups of stroke patients. The questions were "in the last two weeks did you require help from another person for everyday activities?" and "do you feel that you have made a complete recovery from your stroke?".
ESTABLISHING THE COMMUNITY BASED STROKE REGISTER
In 1989-90 a community based stroke register was established in south east England20 which provided a cohort for this follow up study in 1994/1995. The methodology used to establish the register in 1989 has been previously described. 20 The World Health Organisation (WHO) definition of stroke was used.2' People who had had their first ever stroke aged under 75 years were entered including those who did not survive the initial event. Cases were notified by general practitioners, district nurses, the rehabilitation services, and hospital consultants. Field workers reviewed accident and emergency registers and visited hospital wards. Hospital and coroners' postmortem reports and the local district death certificates were also reviewed. Information about the patients was collected about their demography, their premorbid level of disability and handicap, their maximum clinical impairment, and the therapy services they received. All the patients were reviewed at the time of their stroke and after three months.
Methods

ASSESSMENTS
In the present study only those survivors who had lived in London at the time of their stroke were traced and interviewed. Subjects who had The only significant correlations between the various dimensions and the patient's age at interview were with "role-emotional" on the SF36 (P<0.02), and with sleep (P<0.05), on the Nottingham health profile. Tables 3 and 4 give the median difference between the scores of the subjects on the dimensions of the SF36 and Nottingham health profile and the expected scores from age and sex matched interviewed normal values for the SF3624 and from age, sex, and social class matched norms for the Nottingham health profile.25
LIFE SATISFACTION INDEX
The life satisfaction index was completed by 95 subjects. The results suggest a trend of increasing overall satisfaction, and for both subscales, with decreasing disability. The correlation coefficient between the individual Barthel scores and the scores on the life satisfaction index were 0.361 for the overall total (P<0.001, df 93), 0.357 (P<0.001) for the acceptance total, and 0.307 (P<0.01) for the achievement total. The life satisfaction index was originally intended for elderly subjects, and similar results were obtained for patients aged 65 and over.
TWO SIMPLE STROKE QUESTIONS
These were completed for all 106 subjects. The sensitivity of the "any help in the last two weeks" question was 74% (50/68) (95% CI 63 to 84) and the specificity 87% (33/38) (95% CI 76 to 98) against the modified Rankin scale and 74% (52/70) (95% CI 64 to 85) and 92% (33/36) (95% CI 83 to 100) respectively against the Barthel index. For the "complete recovery question" everyone with a modified Rankin score of 0 answered yes (9/9). The specificity was 75% (73/97) (95% CI 67 to 84). From a clinical viewpoint the measures of interest in the long term outcome of stroke have focused mainly on survival, recurrence, physical recovery, and the occurrence of complications. But interest in more general outcomes, such as quality of life, is being encouraged. The drawback of general measures, such as the SF36 and Nottingham health profile, is that it may be more difficult to equate a particular finding with either the structure or process involved in the care. A search of the medical literature for quality of life scales shows many possible instruments. In this area of work investigators tend to devise new measures rather than use those already available. Many of the instruments have not been adequately assessed for validity and reliability.
In 1987, a review of outcome measures in stroke rehabilitation research criticised the lack of use of broader measures. The authors drew attention to the limitations of assessing only physical recovery and self care and suggested that subjective measures of health status and quality of life should be included in assessments. 26 Increasing a patient's quality of life is an important target of rehabilitation.
Ebrahim"7 suggested that this may be equated with reducing handicap and that assessments of quality of life and of handicap may be more relevant than changes in impairment or disability.
This study considered the long term outcome of stroke in terms of the relation between measures of quality of life, impairment, and handicap, with disability as measured by the Barthel index. Overall the subjects' scores on the various scales were correlated with their disability. The major component of this disability is likely to have been related to the original stroke. The strongest correlation coefficients were between the Barthel index scores and the hospital anxiety and depression scale depression score, Frenchay activities index total, physical functioning and vitality dimensions on the SF36, physical mobility and energy dimensions on the Nottingham health profile, and the London handicap scale.
The weakest correlation coefficients were between the Barthel index scores and the "role-emotional" and "mental health" dimensions on the SF36 and the "sleep" and "emotion" dimensions on Therefore to achieve a truly comprehensive assessment of the long term outcome of stroke it is likely that outcome measures aimed at overall wellbeing and mental health would be required as well as the Barthel index. This will increase the burden on the patients and require additional resources. How easily the extra information obtained could be used to change provision of services is questionable.
What do these findings mean in terms of outcome measures for stroke patients? It seems that the place of the Barthel index as the standard outcome measure is still justified for long term follow up. This is particularly relevant for the provision of services. The Barthel index also has the advantages of being simple and quick to complete. However, the most suitable measures for research studies will depend on the question being asked. The additional information from further outcome measures is limited by their correlation with the Barthel scores. This could be interpreted as suggesting that a broad general measure, or handicap measure, could be used on its own as it would reflect the underlying disability. However, the disadvantage of the broader outcome measure is that it is not possible to relate scores to the process of care either to identify potential problems or to estimate the need for particular services. This is not as true of the Barthel index, which could also be used to estimate some of the service need-for example, for help with bathing, feeding, and toileting. A reasonable aim for rehabilitation is to help the patient return to their premorbid lifestyle. For this to be used as an outcome measure requires an assessment of the patient's premorbid state. This can be achieved with the Barthel index and the Frenchay activities index, but might not be possible for the general health measures.
As a result of the need to follow up many patients in a trial, Lindley et all9 investigated by phone or by post the validity of two simple questions related to stroke, and concluded that such simple questions could be used to assess stroke outcomes. In this study the two simple stroke questions had comparable sensitivity and specificity to the original work for the help question, but a worse specificity for the recovery question. The confidence intervals for the various values do overlap. These differences may be due to the questions being asked in person and not by phone or post as in the study by Lindley et al. '9 Further work is clearly needed but these findings are promising and may lead on to the use of reliable and valid simple patient self assessed outcome measures.
The study by Lindley et al"9 also used a postal and telephone version of the Barthel index, but the sensitivities of the questions were poor when judged against the assessment by the visiting nurse. Despite the potential problems of developing a valid and reliable telephone or postal version, the use of the Barthel index as the standard outcome measure may give some insight into the population's quality of life as well as their disability.
